A novel quasi-solid state dye-sensitized solar cell fabricated using a multifunctional network polymer membrane electrolyte Pohang University of Science and Technology, San 31, Nam-gu, Pohang, Kyoungbuk, Korea. Fax: 82-54-279-8298; Tel: 82-54-279-2394; E-mail: taihopark@postech.ac bis(tetrabutylammonium) (N719), 1-butyl-3-methylimidazolium iodide (BMII) were purchased from Solaronix SA. 3-(2-Methyl-acryloylamino)propionic acid (MAP) was synthesized by following literature.
S1
Field emission scanning electron microscopy (FE-SEM). The morphologies and diameters of nanoporous network polymer films on the surface of N719-sensitized TiO 2 films were determined by field emission scanning electron microscopy (FE-SEM, Hitachi S-4800).
Ionic conductivities of nanoporous network polymer film. For the ionic conductivity, symmetric cells were fabricated by following procedure. The electrodes prepared from the surface-indcued polymerization and FTO conducting glass were assembled and sealed as a sandwich using a transparent 60 m thick surlyn spacer (DuPont) by hot pressing. The interelectrode space was filled with the electrolyte solution through the predrilled hole in the FTO conducting glass surface, and the holes were covered with the Surlyn sheet and a thin cover glass, followed by heating.
The electrolyte was consisted with 0.6 M BMII, 0.05 M LiI, and 0.03 M I 2 in a mixture of AN and VN (85:15 v/v) . were screen-printed onto the TiCl 4 -treated FTO surface. The transparent film thickness was controlled by reapplication using a similar printing process. The second light-scattering layer was prepared by screen-printing 400 nm anatase particles onto the transparent layer. For liquid junction DSCs, the thicknesses of the transparent layer and scattering layer was 6 μm and 2 μm, respectively, measured using an Alpha-
Step 500 Surface Profilometer (Tencor Instruments, USA). The double layer prepared on the FTO glass was sintered at 500°C for 15 min according to a programmed heating procedure. After cooling to 60°C, the nanocrystalline TiO 2 electrode was immediately immersed in a dye solution to minimize moisture adsorption. The dye solution consisted of 0.3 mM N719 sensitizer in AN and tert-butanol (1:1 v/v). The control electrode was prepared by the TiO 2 electrodes were immediately immersed in the dye solution for 18h. The counter electrode was prepared by introducing two holes, using a sandblasting drill, into the FTO conducting glass for the substrate. The substrate was subsequently washed using the washing method described above. The
Pt paste was spread onto the predrilled FTO conducting glass and subsequently sintered using a programmed heating procedure. The dye-coated photoanode encapsulated with nanoporous network polymer film and counter electrode were assembled and sealed as a sandwich using a transparent 60 m thick surlyn spacer (DuPont) by hot pressing. The inter-electrode space was filled with the electrolyte solution through the predrilled hole in the counter electrode surface, and the holes were covered with the Surlyn sheet and a thin cover glass, followed by heating. The 
